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Tém tit: Nguoi lao dong lam trong nganh cong nghiép son va gidy thudong xuyén phai tiép xuc
v6i benzen, toluen. Vi muyc tiéu la danh gia mac do tiép xuc cua nguoi lao dong vdi benzen,
toluen chung t6i da tién hanh xét nghiém san pham chuyén hoa ciia chung trong nude tiéu bang
phuong phap sic ky long hiéu nang cao va phuong phép sac ky khi. Axit hipuric va c-crezon trong
nuée tiéu duoc st dung nhu mot chi s6 giam sat sinh hoc khi tiép xuc Vv6i toluen, trans
trans-muconic aicd (TT-MA) va phenol trong nuéc tiéu dugce sir dung nhu mot chi s6 giam sat sinh
hoc khi tiép xuc voi benzen. Két qua cho thay ¢ 1,05 % ddi tuong nghién ciru ¢ ndng d6 phenol
niéu vuot tiéu chudn cho phép; 13,68 % dbi twong c6 ndng do TT-MA vuot tiéu chuan cho phép
cia Hoi cac chuyén gia cong nghiép cua chinh phu My (ACGIH) (= 0,5 mg/g creatinine) nhung
khong c6 dbi tuong nghién ciru nao vuot tiéu chuin cho phép cua Viét Nam (= 0,5 g/g creatinine).
Panh gid muc 46 tiép xtic véi toluen cho thiy khong co dbi tuong nghién ciru nao c6 nong do axit
hipuric (HA) niéu vuot tiéu chuan cho phép va c6 37,89 % 601 tugng co nong dd co nong do
o-crezon ni¢u vuot ti€u chuin cho phép. Két qua nay cho thdy cAn xem xét gid tri gi61 han nong do
TT-MA trong nuéc tiéu va danh gia mirc do tiép xtic vi toluen nén st dung chi s6 o-crezon.

Tir khéa: Tiép xtc véi toluen, tiép xiic véi benzen, o-crezon, axit tt-muconic.

1. Dit van dé

Dung mdi hitu co 1a mot nhém cac chat
hoéa hoc, khac nhau vé ciu tric nhung co
chung cac dic tinh quan trong nhu: ¢ dang
long, dé bay hoi ¢ nhiét do thuong va co the
gdy doc d6i v6i hé than kinh trung wong néu
tiép xuc thoi gian dai [1].

Benzen, toluen c6 doc tinh ddi véi con
ngudi di dwoc thé gisi ciing nhu Viét Nam
quan tam tu rat 1au. O nudc ta, bénh do tiép
xuc véi benzen va ddng dang cua benzen da
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sém duoc dua vao danh muc cac bénh nghé
nghiép duogc bao hiém (1976) [2]. Nam 2006
Bo Y té dd ban hanh Théng tu 12/2006/TT-
BYT huéng dan kham bénh nghé nghiép trong
doé c6 quy dinh st dung xét nghi€ém phenol
niéu 1a chi s6 giam sat sinh hoc ¢ ngudi lao
dong tiép xtic v6i benzen, axit hipuric niéu la
chi s6 giam sat sinh hoc & ngudi lao dong tiép
xUc voi toluen [3].

Hién nay, trong cong nghiép dic biét l1a
cong nghiép son, da giay, dién tu... toluen,
xylen la nhimg chat sir dung pho bién, trong d6
chu yéu 1a toluen. Mic du benzen da bi cAm st
dung trong cong nghiép va dugc thay thé bang
toluen nhung rat kho dé c6 thé loai hoan toan
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benzen vi trong thanh phdn cia toluen thuong
chtra mot luong benzen nhét dinh va giy anh
hudéng dén stirc khoe nguoi lao dong [1]. Do
vay trén thé gi6i ciing nhu & Viét Nam ludn co
nhitng nghién ciru dé co chi sd giam sat sinh
hoc phil hop nhét, nhdm bao vé sirc khoe ngudi
lao dong co tiép xtic véi benzen.

Tuy nhién, theo quy dinh méi nhét vé
huéng dan quan 1y bénh nghé nghiép (Théng tu
28/2016/TT-BYT [4]), quy dinh st dung chi s6
giam sat sinh hoc & nguoi lao dong co tiép xtic
v6i benzen di thay doi so véi trudc ddy. Theo
quy dinh méi nay, xét nghiém cén lam sang
cho nguoi lao dong co tiép xuc véi bezen cd
thé dung phenol niéu hoic mdt san phim
chuyén hoa khic cia benzen 1a trans,
trans-muconic aicd (TT-MA) niéu. Pdi véi
toluen co thé sir dung axit hipuric (HA) ni¢u
hoic mét san phim chuyén héa khac cua
toluen la o-crezon. Pay la sy thay 601 coOy
nghia 16n dbi voi nguoi lao dong co tiép xtic
nghe nghiép vdi bezen va toluen tai Viét Nam,
cling 1a su cap nhat kip thoi voi xu hudng bao
v€ nguoi lao dong trén thé gi6i. Hién nay,
nhidu nuéc trén thé giéi dang su dung chi s6
TT-MA va o-crezon dé 1am chi tiéu giam sat
sinh hoc cho nguoi lao dong c6 tiép xuc véi
bezen va toluen [5]. Tuy nhién, phenol niéu va
HA niéu tr lau da duoc loai bo ra khéi danh
sach cac chi s6 giam sat sinh hoc vi tinh khong
dac hi€u cua chung [1, 6].

Dé danh gia mirc do tiép xuc cua nguoi lao
dong voi benzen va toluen c6 thé sir dung giam
sat moi truong lao dong, cling co thé st dung
chi so giam sat sinh hoc. Nhung viéc str dung
chi s6 giam sinh hoc ¢ Viét Nam con mét so
han ché, nén st dung chi sé nao c6 tinh bao vé
ngudi lao dong tot hon, gia tri gidi han cua cac
chi s6 da thuc sy phu hop véi nguoi lao dong
tai Viét Nam hay chua thi viéc nghién ciu
danh gia thyc trang tiép xuc véi benzen, toluen
cua nguoi lao dong qua xét nghiém séan pham
chuyén hoa trong nuée tiéu 1a rat can thiét. Két
qua nghién ctru sé dua ra duge chi sd giam sat
sinh hoc phu hop, ¢6 co s& d& xudt sy khong
hop 1y trong gia tri giéi han cta chi sb giam sat
sinh hoc dang dugc ap dung tai Viét Nam.

2. Di twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

190 nguoi lao dong lam viéc tai co sé san
xuat son va da gidy. C6 dac dlem nhu: Cong
nhan tham gia san xuét co tiép xuc truc tiép
voi benzen, toluen; Pong y tham gia nghién
ctru, khong mic bénh trude khi vao lam viéc
tai co so; co tudi nghé tr 3 nam tro 1én.

Lay mAu ngoai hién truong: Mau nudce tiéu
clia nguoi lao dong dugce lay truc tiép tai noi
lam viéc vao cudi ca cua ngdy cudi cung cua
tuan lam viéc. Nude tiéu duoc lay vao cbe
gidy, sau d6 do sang ong thuy tinh c6 nip, bao
quan lanh va chuyén vé phong thi nghiém
trong thoi gian khong qua 24 tiéng. Mau dugc
bao quan trong tu &m -80°C trong thoi gian
dudi 3 thang.

2.2. Phuong phap nghién ciru

Nong do benzen, toluen trong méi trudng
khong khi dugc phén tich theo phuong phap
1501 cua NIOSH [7] bang may GC/MS cua
Agilent. HA niéu dugc phan tich theo phuong
phap 8301 ctia NIOSH bang may HPLC
Agilent 1290 [8]. Phwong phap sic ky hiéu
ning cao bang may HPLC Agilent 1290 duoc
ding dé phan tich TT-MA [9]. Phenol va
O-crezon dugc phan tich theo phuong phap
8305 cua NIOSH [10] trén may sic ki khi
Agilent GC/FID va cac dung cu chuyén dung
nhur binh dinh mifrc, pipet, cot chiét pha ran,.

Hoa chit TT-MA 98%, o-crezon, Isoproyl
ete clia hing Sigma (M¥) va cac hoa chat con
lai dat tiéu chudn phan tich.

3. Két qua va ban luin
3.1. Két qua do nong do benzen, toluen trong
moi truong

bé danh gia dugc muc do tiep xuc cia
nguoi lao dong voi benzen, toluen, nhom
nghién cuou dd do nong do benzen, toluene
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trong khong khi ¢ hai méi truong lao dong san
xudt son va san xudt gidy da, két qua thu duoc
¢ Bang 1.

Két qua & Bang 1 cho thiy ndng d6 benzen
va toluen trong mdi truong ciia co s& san xudt
son cao hon co s san xuét giay da d6i voi ca
benzen va toluen. Tuy nhién, nong d6 cac chat
nay déu dat tiéu chuén cho phép < 15mg/m’
d6i v6i benzen va < 300 mg/m’ ddi véi toluene
[11]. Nhu vay néu danh gia mic do tiép xuc
cua nguodi lao dong qua gidm sat moi trudng
thi nguoi lao dong tai cac co sé nay tiép xuc
v6i benzen va toluene & tiéu chuan cho phép.
Tuy nhién, theo tiéu chuin My ACGIH
(American Conference of  Industrial
Hygienists) nam 2016 thi giéi han cho phép
cua benzen trong moéi truong lao dong do tung
lan toi da 1a 8 mg/m’ [12]. Néu so véi tiéu
chuén cua Viét Nam thi gia tri gidi han cta
Viét Nam cao gan gap déi ciia My [10, 11].
Véi két qua thu duge nhom nghién ctru nhan
thiy néu so véi tiéu chuén cia ACGIH ndng
d0 cua benzen do duoc ¢ 8 vi tri cila co s& san
xudt son thi ¢c6 5/8 vi tri c6 néng do benzen
vuot tiéu chuin cho phép, ndng do trung binh
cling cao hon (8,60 + 1,90 mg/m®). Pdi voi
toluen thi ACGIH khéng sir dung chi s6 do
ting 14n t6i da ma chi sir dung chi s6 do trung
binh 8 gid. V6i két qua vé mdi trudng nhu
trén cho théy Viét Nam can xem xét lai gia tri
gi61 han ve nong d6 benzen trong moi trudng
lao dong dé giam sat moi trudng cd ¥ nghia
trong viéc bao v¢ nguoi lao dong hon.

3.2. Két qua do nong do san pham chuyén héa
cua benzen, toluen trong nuoc tiéu

Can ctr vao huéng dan quan 1y bénh nghé
nghi€p moi nhat cua Viét Nam [4], nhém
nghién ctru phan tich chi sb phenol niéu va
TT-MA niéu la sin phdm chuyén hoa cua
benzen va axit hipuric, o-crezon ni¢u la san
pham chuyén héa ciia toluen trong nudc tiéu.

Két qua phan tich Bang 2 cho thiy néu
danh gia theo chi sb giam sat 1a phenol niéu thi
trong s6 190 cong nhén co tiép xuc duoc danh
gid co 2 ngudi co ndéng do phenol nidu vuot

tiéu chudn cho phép (1,05 %). Tuy nhién, chi
s6 nay khong dugc mot sd nude trén thé gidi
st dung nhu My, Han Qudc, Pan Mach [1, 5]
Vi phenol chi c6 mbi twong quan v&i benzen
trong mdi truong khi benzene xuét hién véi
nong do cao hon 10 ppm. Neu & ndng do tir
1-10 ppm thi TT-MA c6 mdi tuong quan t6t
hon [1]. Theo nghién ciru ctia nhidu nudc trén
thé gidi cling nhu viée cac nude sir dung chi sb
giam sat sinh hoc dbi voi nguoi lao dong co
tiép xuc voi bezen thi chi s6 TT-MA niéu la
hop 1y va duoc sir dung nhiéu hon ca [1, 5].

Tuy nhién, két qua thu duoc ¢ Bang 2 cho
the”iy néu sir dung chi s TT-MA niéu theo tiéu
chuin cua Viét Nam (< 0,5 g/g creatinine) thi
khong c¢6 miu nao vuot tiéu chuén cho phép
hay khong c6 d6i tugng nao cé mure tiép xuc
qué tiéu chuén cho phép. Nhung néu theo tidu
chuin danh gia cua ACGIH My (< 0,5 mg/g
creatinine) thi c6 26 mau, chiém ty 1€ 13,68 co
néng dd TT-MA niéu vuot tiéu chuin cho
phép. Su khac biét nay 1a do gia trj vé gi6i han
cho phép nong do TT-MA niéu cta Viét Nam
cao hon 1000 lan so voi tiéu chuin cua
ACGIH & My [4, 5]. TT-MA niéu 1a chi sb
giam sat mdi dugc dua vao ap dung tai Viét
Nam, nhung v6i két qua nhom nghién ctru thu
dugc cho thiy gia tri gidi han cho phép cua
TT-MA ni¢u 1a < 0,5 g/g creatinine ma B Y
té quy dinh can phai duoc nghién ciru va thay
doi mot cach khoa hoc.

Két qua phan tich HA niéu cho thiy khong
¢ ddi tugng nao co néng d6 HA niéu vuot ti€u
chuén cho phép cua Viét Nam (Bang 3). Hién
nay, nhidu nuéc trén thé gioi di khong st dung
chi sb nay vi tinh dac hi€u ctia HA ni€u khong
bang o-crezon niéu. Nong d6 HA niéu bi anh
hudng nhiéu boi ché d6 an nuéng, bén canh d6
HA chi thé hién mbi twong quan véi toluen khi
ngudi lao dong tiép xuc véi toluen trong moi
truong & ndng do cao tir 40 ppm trd 1én [6].
Nghién ctru cia ACGIH (M¥) cho thiy viéc
tiép xtc v6i toluen 20 ppm (do bang nong dod
trung binh 8 gid) c6 mdi twong quan chit ché
voi n6ng d6 o-crezon ni¢u thu dugc voi gia tri
1a 0,3 mg/g creatinin [6]. V&i néng do nay
ngudi lao dong khong bi anh huong dén st
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khoe khi tiép xuc trong thoi gian dai. Vi vay
gia tri gidi han cho chi s0 giam sat sinh hoc

o-crezon niéu da duoc thiét lap 14 0,3 mg/g
creatinin [5, 6].

Bang 1. Nong d¢ benzen, toluen trong khong khi & méi truong lam viée ciia ddi tugng nghién ciru

Nong d¢ chat cua timg

S6 mau vuot tiéu chuan

Nong d¢ chat trung binh ciia timg

Co so (sb mau) mau(mg/m’) cho phép(mg/m’) loai co's¢ (mg/m”)
Benzen Toluen Benzen Toluen Benzen Toluen
8.21 15.65
7.92 125.65
9.26 157.34
. 11.36 203.21
San xuat son (8) 9.28 159.32 0 8,00+ 1,90 126,58 + 64,79
5.61 98.32
0.27 3.17
8.21 15.65
1.08 12.13
San xuét gidy da ;;; };ig
©) 23 20.12 0 1,74+ 056 1625+426
i 1.71 20.21
Tiéu chuan Bo ~15 =300

Y té [11]

Két qua & Bang 1 cho thdy nong do benzen
va toluen trong méi truong clia co s& san xuat
son cao hon co sé san xuat gidy da d6i v6i ca
benzen va toluen. Tuy nhién, nong d cac chit
nay déu dat tiéu chudn cho phép < 15mg/m® ddi
V01 benzen va < 300mg/m’® d6i véi toluene [11].
Nhu vdy néu danh gia mic do tiép xtc coa
nguodi lao dong qua giam sat mdéi truong thi
nguoi lao dong tai cac co sé nay tiép xitic véi
benzen va toluene & tiéu chuan cho phép. Tuy
nhién, theo tiéu chudn MyACGIH (American
Conference of Industrial Hygienists)nam 2016
thi giéi han cho phép cia benzen trong moi
truong lao dong do timg 1an tdi da 1a 8 mg/m’
[12]. Néu so véi tiéu chuin coa Viét Nam thi
gia tr gidi han cua Viét Nam cao gan gap doi
ciia My [10, 11]. Véi két qua thu dugc nhém
nghién ctru nhan thiynéu so véi tiéu chuin cua
ACGIHnéng d6 cua benzen do dugce & 8 vi tri
clia co sO san xuat son thi c6 5/8 vi tri c6 ndng
d6 benzen vuot tiéu chun cho phép, n6ng do
trung binh ciing cao hon(8,60+1,90mg/m’). Pdi
v6i toluen thi ACGIH khong str dung chi sé do
ting 14an t6i da ma chi sir dung chi sé do trung

binh 8 gid. Véi két qua vé moi trudng nhu trén
cho thay Viét Nam can xem xét lai gid tri gi6i
han vé ndéng do benzen trong moi truong lao
dong dé giam sat moi trudng co ¥ nghia trong
vi¢c bdo v¢ nguoi lao dong hon.

3.3. Ket qua do nong do san pham chuyén hoa
cuia benzen, toluen trong nuoc tiéu

Can ctr vao huéng din quan 1y bénh nghé
nghiép mai nhat cia Viét Nam[4], nhom nghién
ciru phén tich chi sb phenol niéu va TT-MA
niéu 13 sin phdm chuyén hoa ciia benzen va axit
hipuric, o-crezon niéu 13 san phdm chuyén hoa
cua toluen trong nudc tiéu.

Két qua phan tich Bang 2 cho thiy néu danh
gi4 theo chi sd giam sat 1a phenol niéu thi trong
s6 190 cong nhén c6 tiép xtc duoc danh gia cd
2 ngudi c6 ndng d6 phenol niéu vuot tiéu chuin
cho phép (1,05%). Tuy nhién, chi sé nay khong
dugc mot s6 nude trén thé gioi st dung nhu
My, Han Qudc, Pan Mach [1, 5] Vi phenol chi
c6 mdi trong quan vdi benzen trong moi trudng
khi benzene xuit hién voi ndng do6 cao hon
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10ppm. Néu ¢ nong do tr 1-10ppm thi TT-MA
¢6 moi tuong quan t6t hon [1]. Theo nghién ctru
ctia nhiéu nudc trén. thé gi6i ciing nhu viée cac
nuéce sir dung chi s6 giam sat sinh hoc d6i véi
ngudi lao dong co tiép xuc voi bezen thi chi sb
TT-MA niéu 1a hop 1y va duge st dung nhiéu
hon ca [1, 5].

Tuy nhién, két qua thu dugc & Bang 2 cho
théy néu sir dung chi s6 TT-MA niéu theo tiéu
chuan cia Viét Nam (< 0,5g/gereatinine) thi
khong c¢6 miu nao vuot tiéu chudn cho
phéphay khéng co dbi twong nao c6 mirc tiép
xtc qua tiéu chudn cho phép. Nhung néu theo

tiéu chuin danh gi4 cua ACGIH My
(< 0,5mg/gcreatinine)thi ¢6 26 mau, chiém ty 18
13,68 c6 ndng do TT-MA niéu vuot tiéu chuin
cho phép.Su khac biét nay 1a do gia tri vé gidi
han cho phép néng d6 TT-MA niéu cua Viét
Nam cao hon 1000 lan so véi tiéu chuén cua
ACGIH ¢ My [4, 5]. TT-MA niéu 1a chi sb
giam sat mdi dugc dua vao 4ap dung tai Viét
Nam, nhung v6i két qua nhom nghién ciru thu
dugc cho thdy gia tri gidi han cho phép cua
TT-MA niéu la < 0,5g/gcreatinine ma Bo Y té
quy dinh can phai dugc nghién ciru va thay dbi
mot cach khoa hoc.

Bang 2. Théng ké s mau duoc phén tich ndng do phenol,
TT-MAso véi tiéu chuan cho phép

Mau vuot tiéu chuén cho

MaAu vuot tiéu chuin cho

Chi s6 phan  S6 miu S6 mau khong phép ctia Viét Nam * phép ctia My **
tich phantich phat hién . =

S6 miu % SO0 mau %
Phenol niéu 190 3 2 1,05 - -
TT-MA niéu 190 67 0 0 26 13,68

Chu thich: - Khong st dung
* Tiéu chuan cho phép néng do phenol nidu cia Viét Nam < 50 mg/1 [13]
* Tiéu chuan cho phép néng d6 TT-MA niéu ciia Viét Nam < 0,5g/gcreatinine [4]
** Tiéu chuén cho phép ndng d6 TT-MA niéu cia ACGIH My < 0,5mg/gcreatinine [3]

Két qua phan tich Bang 2 cho thiy néu danh
gia theo chi s6 giam st 1a phenol niéu thi trong
s6 190 cong nhén co tiép xuc duge danh gia co
2 ngudi c6 ndng d6 phenol niéu vuot tiéu chuin
cho phép (1,05%). Tuy nhién, chi s6 nay khong
dugc mot s6 nude trén thé gioi st dung nhu
My, Han Qudc, Pan Mach [1, 5] Vi phenol chi
c6 mdi trong quan vdi benzen trong moi trudng
khi benzene xuét hién v6i ndéng dd cao hon
IOppm Néu & nong d6 tor 1-10ppm thi TT-MA
c6 moi tuong quan t6t hon [1]. Theo nghién ciru
ctia nhidu nudc trén thé gisi ciing nhu viée cac
nude st dung chi sd giam sat sinh hoc dbi véi
nguoi lao dong co tiép xiic voi bezen thi chi s6
TT-MA niéu 14 hop 1y va duge st dung nhiéu
hon ca[l, 5].

Tuy nhién, két qua thu dugc & Bang 2 cho
thiy néu str dung chi s6 TT-MA niéu theo tiéu

chuén cta Viét Nam (< 0,5g/gcreatinine) thi
khong c¢6 miu nao vuot tiéu chuin cho
phéphay khong c6 dbi tugng nio co rnuc tiép
xtc qua tidu chuén cho phép. Nhung néu theo
tidu chuin danh gi4 cua ACGIH My
(< 0,5mg/gcreatinine)thi c6 26 miu, chiém ty 18
13,68 c6 ndng do TT-MA niéu vuot tiéu chuin
cho phép.Su khac biét nay 1a do gia trj vé& gi6i
han cho phép néng d0 TT-MA niéu cua Viét
Nam cao hon 1000 lan so véi tiéu chuén cua
ACGIH ¢ My [4, 5]. TT-MA niéu 1a chi sb
giam sat méi dugc dua vao ap dung tai Viét
Nam, nhung v6i két qua nhom nghién ciru thu
dugc cho thdy gia tri giéi han cho phép cua
TT-MA niéu la < 0,5g/gcreatinine ma Bo Y té
quy dinh can phai dugc nghién ciru va thay dbi
mot cach khoa hoc.
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Bang 3. Théng ké s6 mau duoc phan tich ndng do axit hipuricl,
o-crezon so voi ti€u chuédn cho phép

S6 mau vuot ti€u chuan

Sémiu S miu S6 mau vuot tidu chuan cho
Chi s6 phan tich phan  khong phat phép clia Vigt Nam* cho phép ctia My **
tich hién S6 mau % S6 mau %
Axit hipuric niéu 190 0 0 0 - -
o-crezon nieu 190 76 7 37,89 7 37,89

Chu thich: - Khong sur dung
* Tiéu chuén cho phép ndng d6 axit hipuric niéu ciia Viét Nam < 50 mg/I [13]
* Tiéu chuén cho phép ndng dd o-crezon niéu ciia Viét Nam < 0,3mg/gcreatinin [4]
*#* Tigu chuan cho phép ndng do o-crezon ni¢u ciia ACGIH My < 0,3mg/gcreatinin [5]

Két qua phan tich HA ni¢u cho thiy khong
¢ dbi tuong nao co néng d6 HA niéu vuot tiéu
chuin cho phép cua Viét Nam (Bang 3). Hién
nay, nhiéu nudc trén thé gisi da khong sir dung
chi sb nay vi tinh ddc hi¢u cia HA ni¢u khong
b?mg o-crezon niéu. Néng d0 HA niéu bi anh
huong nhiéu boi ché d6 an nuéng, bén canh dé
HA chi thé hién mbi twong quan véi toluen khi
ngudi lao dong tiép xtic véi toluen trong moi
truong & noéng do6 cao tir 40ppm tré 1én [6].
Nghién ctru cia ACGIH (M¥)cho thdy viéc tiép
xuc véi toluen 20 ppm (do bang ndng d6 trung
binh 8 gid) c6 mdi twong quan chit ché véi
ndéng do o-crezon niéu thu duoc véi gia tri 1a
0,3mg/gereatinin [6]. Vi ndng d6 ndy ngudi
lao dong khong bi anh huong dén strc khoe khi
tiép xuc trong thoi gian dai. Vi vay gia tri giéi
han cho chi $6 giam sat sinh hoc o-crezon ni€u
da duoc thiét 1ap 1a 0,3mg/gcreatinin [5, 6].

Néu sir dung chi s6 giam sat sinh hoc la
o-crezon niéu thi trong 190 déi tuong tiép xuc
dugc phan tich c6 72 d6i tuong co6 ndng do
o-crezon niéu vuot tiéu chudn cho phép (chiém
37,89%). Két qua nay cho thdy, viéc st dung
chi sb giam sat sinh hoc cho ngudi lao dong co
tiép xuc véi toluen 13 o-crezon niéu I phu hop.
Co s& san xudt nén st dung chi s6 nay s& danh
gi4 duge mirc do tiép xtc cua ngudi lao dong
v6i toluen dang & mirc nao dé c6 bién phap bao
vé suc khoe cho nguoi lao dong, tranh dugc
bénh nghé nghiép.

4. Két luan

- Nong d6 benzen va toluen trong moi
truong cia ngudi lao dong tai mot sé co sd san
xuit son va gidy da nim trong tiéu chuan cho
phép ciia Viét Nam nhung ndng d6 benzen
trong moi trudng tai co sé san xuat son cao hon
tiéu chuén cho phép cia ACGIH (M¥).

- 1,05%dbi tugng nghién ctru c¢6 ndng do
phenol niéu vuot tiéu chuin cho phép, khong c6
dbi tuong nao co néng do TT-MA vuot ti€u
chudn cho phép cia Viét Nam nhung c6 co
13,68 % d6i tugng co6 nong do TT-MA niéu
vuot tiéu chuan cho phép theo tiéu chuin cua
ACGIH (MY).

- Khéng c6 dbi twong nao c6 ndng do axit
hipuric niéu vuot tiéu chuan cho phép,
c637,89% ddi tuong co néng d0 o-crezon niéu
vuot tiéu chuén cho phép.

Loi cam on

T6i xin tran thanh cam on Vién Khoa hoc
An toan va V¢ sinh Lao dong da tao dic¢u kién
cho t6i thyc hién dé tai nay.
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Assessment of Benzene and Toluene Exposure
of Workers from some Paint and Shoe Companies

Nguyen Thi Hien'?, Nguyen Quang Huy', Nguyen Thi Thanh Huyen®

"Faculty of Biology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
*Vietnam National Insitute of Occupational Safety and Health, 99 Tran Quoc Toan, Hanoi, Vietnam

Abstract: Workers in paint and shoe industries often have to exposeto benzene, toluene. The goal
of this study was to assess levels of occupationalexposure to benzene, toluene in these workers. To this
end,concentrations of benzene and toluene metabolites (trans-transmuconicacid (TT-MA) and phenol
for benzene; hippuric acid and o-cresol for toluene) in urine samples of studied workers were
measuredusingHPLC and GC methods. Results showed that 1.05% of the samples had phenol
concentration exceedingits limit value allowed by Vietnam Ministry of Public Health and 13.68
%ofsamples had TT-MA  concentration  exceedingits limit value allowed by
ACGIH(>0.5mg/gcreatinine). There wasno sample having TT-MA concentration in urine
exceedingitsVietnam limit value (>0.5g/gcreatinine). Regarding toluene exposure,all values of urine
hippuric acid concentrations measured in this studywere lower than its Vietnam limit value but there
were 37.89% of the samples having o-cresol concentration exceeding itslimit value allowed by both
Vietnam andACGIH. Theseresults suggest a need for a revision of the TT-MA concentration limit
value in urine from Vietnam,... and support for the use of urine concentration of o-cresol metabolite as
an indicator for thelevel of toluene exposure.

Keywords: Toluene exposure, benzene exposure, o-cresol, trans, trans-muconicacid.



